Abstract THE LOOK AHEAD RESEARCH GROUP. The Look AHEAD Study: a description of the lifestyle intervention and the evidence supporting it. Obesity. 2006;14:737-752. The Look AHEAD (Action for Health in Diabetes) study is a multicenter, randomized controlled trial designed to determine whether intentional weight loss reduces cardiovascular morbidity and mortality in overweight individuals with type 2 diabetes. The study began in 2001 and is scheduled to conclude in 2012. A total of 5145 participants have been randomly assigned to a lifestyle intervention or to an enhanced usual care condition (i.e., diabetes support and education). This article describes the lifestyle intervention and the empirical evidence to support it. The two principal intervention goals are to induce a mean loss Ն 7% of initial weight and to increase participants' moderately intense physical activity to Ն175 min/wk. For the first 6 months, participants attend one individual and three group sessions per month and are encouraged to replace two meals and one snack a day with liquid shakes and meal bars. From months 7 to 12, they attend one individual and two group meetings per month and continue to replace one meal per day (which is recommended for the study's duration). Starting at month 7, more intensive behavioral interventions and weight loss medication are available from a toolbox, designed to help participants with limited weight loss. In Years 2 to 4, treatment is provided mainly on an individual basis and includes at least one on-site visit per month and a second contact by telephone, mail, or e-mail. After Year 4, participants are offered monthly individual visits. The intervention is delivered by a multidisciplinary team that includes medical staff who monitor participants at risk of hypoglycemic episodes.
Introduction
In June 2001, the NIH launched the Look AHEAD (Action for Health in Diabetes) study 1 to provide a definitive assessment of the long-term health consequences of intentional weight loss (1). This 16-center investigation, which has enrolled 5145 overweight individuals with type 2 diabetes, will examine cardiovascular morbidity and mortality for up to 12 years in persons randomly assigned to one of two conditions. Participants in a diabetes support and education group receive their usual medical care, provided by their own primary care physicians, plus three group educational sessions per year for the first 4 years. Participants in a lifestyle intervention group receive usual medical care, combined with an intensive 4-year program designed to increase physical activity and reduce initial weight by 7% or more. Data in Table 1 show that, at the time of randomization, participants in both groups had a mean age of nearly 60 years and a BMI of ϳ36 kg/m 2 . Nearly 60% of participants are women, and the sample is ethnically diverse, with ϳ16% African American, 13% Hispanic, and 5% Native American/Alaskan native. In addition to having type 2 diabetes (for an average of 6.8 years), 80% of participants in both groups have hypertension, 93% meet criteria for metabolic syndrome, and 14% have a history of cardiovascular disease.
Look AHEAD is the first randomized controlled trial (RCT) to assess whether weight reduction, combined with increased physical activity, reduces cardiovascular morbidity and mortality (1). The study has statistical power to detect an 18% difference between the two groups in time to occurrence of first fatal myocardial infarction or stroke, as well as non-fatal myocardial infarction or stroke, during up to 11.5 years of follow-up. These are the trial's principal outcomes, although multiple other endpoints (e.g., coronary artery bypass) also are assessed annually.
Look AHEAD follows closely on the Diabetes Prevention Program (DPP), which found that a lifestyle intervention significantly decreased the risk of developing type 2 diabetes in overweight individuals with impaired glucose tolerance (2) . Two other investigations yielded similar findings (3, 4) .
Key components of Look AHEAD's lifestyle intervention have been described briefly in a summary of the study's design (1). The present report provides a fuller description of the intervention and reviews the evidence that guided development of the program. In all cases, Look AHEAD's steering committee sought to select treatment goals and methods that were supported by RCTs. In the absence of such data, the steering committee (hereafter referred to as Look AHEAD) relied on uncontrolled studies and clinical judgment. The treatment protocol combines multiple diet and exercise approaches in an effort to maximize the number of participants who meet the study's weight and activity goals. If this broad intervention is successful in reducing cardiovascular events, future trials may examine whether one method of losing weight (or increasing activity) is superior to another.
Principal Goals of the Lifestyle Intervention

Weight Loss Goal
The two principal goals of the intervention are to achieve a mean loss Ն 7% of initial weight and to increase participants' physical activity to Ն175 min/wk. The weight loss goal was based on findings that it is achievable in overweight individuals with type 2 diabetes. Several RCTs, summarized in Table 2 , achieved a mean loss of 7% to 10% of initial weight in 16 to 26 weeks of treatment by diet, exercise, and behavior therapy (5) (6) (7) (8) (9) . Losses of this size improve glycemic control in patients with type 2 diabetes (10) and ameliorate blood pressure (11) and lipids (12) in clinically affected individuals.
Larger weight losses are generally associated with greater improvements in hemoglobin A 1c and other health outcomes as shown, for example, by Wing et al. (10) . Thus, Look AHEAD had to balance the potential benefits of inducing losses of 15% to 20% of initial weight, achieved with very-low-calorie diets, against findings that losses of this size are usually followed by rapid weight regain (7, (13) (14) (15) (16) , even when participants are provided weight maintenance therapy (13) . Look AHEAD ultimately selected a moderate weight loss goal it believed could be maintained. Each of the 16 study centers is expected, during the 1st year, to obtain a mean loss Ն7% of initial weight. Individual lifestyle participants, however, are given a goal of losing There were no statistically significant differences between the two groups on any of the above variables.
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Physical Activity Goal
The intervention's physical activity goal is Ն175 min/wk of moderately intense activity, achieved by the 6th month. Participants are instructed to engage in brisk walking or similar aerobic activity. The activity program relies on unsupervised (at-home) exercise. The activity goal is consistent with an expert panel's recommendation that adults "accumulate at least 30 minutes of at least moderate-intensity physical activity over the course of most, preferably all, days of the week" (17) . This prescription often is interpreted as Ն150 minutes of activity a week, which was the goal of the DPP (2, 18) . Look AHEAD selected a more ambitious target (Ն175 min/wk), given findings that higher levels of physical activity (Ͼ200 min/wk or Ͼ2500 kcal/wk) significantly improve the maintenance of lost weight (19, 20) . In addition, high levels of physical activity may reduce blood glucose (BG), insulin, blood pressure, and lipid levels in the absence of significant weight loss (21) . Cross-sectional studies also have suggested that fitness reduces the risk of cardiovascular mortality and morbidity, independent of body weight (21, 22) . Look AHEAD's activity goal falls short of recent recommendations that people who wish to lose weight exercise Ն60 minutes/d (23) . Table 3 presents a synopsis of the intervention over the three phases of treatment. Phase I lasts 1 year and is designed to achieve the study's initial weight loss and activity goals. Participants attend weekly on-site treatment sessions the first 6 months and three sessions per month during months 7 to 12. During Phase II, from Years 2 to 4, they attend a minimum of one on-site visit per month, with at least one additional contact by telephone, mail, or e-mail.
Overview of the Lifestyle Intervention
The goal during this phase is to maintain the improvements in weight and activity. Phase III extends from Year 5 until the participant's final study visit, which will average 10.25 years from randomization. Participants are offered monthly individual (on-site) visits during this time.
The lifestyle intervention relies heavily on the DPP protocol (2,18) but has been adapted for use with individuals who already have developed type 2 diabetes. In addition, based on recent empirical findings, Look AHEAD has diverged from the DPP in providing primarily group (rather than individual) treatment during the 1st year, liquid meal replacements, and the option of weight loss medication, after the first 6 months, with selected individuals. These and other components of the intervention are described below.
Phase I: Months 1 to 6
Treatment Frequency and Format
Lifestyle participants attend 24 treatment sessions during the first 6 months. Weekly treatment of 16 to 26 weeks is standard in the behavioral management of obesity (24, 25) . Look AHEAD selected the longer duration (i.e., 6 months) because longer therapy generally induces greater weight loss (25) . However, weekly treatment of up to 1 year produces only marginally greater weight loss than that achieved in 6 months (8, 13) . Mean weight loss generally plateaus at 6 months with all interventions, except bariatric surgery (25) (26) (27) .
The intervention combines group and individual treatment. Participants at each center are assigned to a group of ϳ10 to 20 persons with whom they attend classes for the entire year. During the first 6 months, they attend group sessions (of 60 to 75 minutes) for the first 3 weeks of each month. For the 4th week, they have an individual meeting (20 to 30 minutes) with their lifestyle counselor, who remains the staff person throughout the first year (and preferably beyond). Group meetings are not held this week. Monthly individual meetings give participants a chance to This mix of group and individual treatment was selected to reap the potential benefits of each approach. In addition to reducing costs, group treatment provides social support and a potentially healthy dose of competition (24) . A 6-month RCT demonstrated the superiority of group over individual counseling in inducing weight loss, regardless of the individual's preferred method of treatment (28) .
Despite the benefits of group treatment, several Look AHEAD members who had served as DPP interventionists believed that individual contact was critical to retaining participants in Look AHEAD's multiyear intervention. Individual treatment, compared with group, potentially creates a stronger bond with participants, allowing them to share more details about their family members, work, or special occasions. This strong personal relationship is viewed as a safety net for participants who stop attending group sessions regularly, which is a common occurrence after the first 6 to 12 months (13, 29) . No RCTs have assessed the benefits of combining group and individual treatment. This approach, however, was used successfully in a weight loss study of older adults with hypertension (30) .
Dietary Intervention
The 1st week of treatment, participants are instructed to eat a self-selected diet of conventional foods and to record their intake. The second week they consume a similar diet but restrict their intake. The energy goal for persons Ͻ 114 kg (250 pounds) is 1200 to 1500 kcal/d and is 1500 to 1800 kcal/d for individuals Ն 114 kg. Participants count calories and fat grams with the aid of a booklet provided. They are prescribed Ͻ30% of calories from fat, with Ͻ10% from saturated fat. This is similar to the diet prescribed in the DPP (18) .
Portion Control. During Weeks 3 to 19, a portion-controlled meal plan is prescribed to facilitate participants' adherence to their calorie goals. All individuals are encouraged to replace two meals (typically breakfast and lunch) with a liquid shake and one snack with a bar (31) . They are to consume an evening meal of conventional foods (which includes the option of frozen food entrees) and to add fruits and vegetables to their diet until they reach their daily calorie goal. Participants potentially can choose from four meal replacements, including Slim-Fast (Slim-Fast Foods Company, Englewood, NJ), Glucerna (Ross Laboratories, Columbus, OH), OPTIFAST (Novartis Nutrition, Fremont, MI), and HMR (Health Management Resources, Boston, MA). All products are provided free of charge. Persons who decline meal replacements are provided detailed menu plans that specify conventional foods to be consumed. A variety of meals are offered, but all are intended to control portion sizes and calories. From Weeks 20 to 22, participants decrease their use of meal replacements while increasing the consumption of conventional foods.
Rationale for Portion Control. Meal replacements were included, within a diet of 1200 to 1500 kcal/d, because they significantly increase weight loss compared with prescribing isocaloric diets comprised of conventional foods (31) . A meta-analysis of six RCTs showed that liquid meal replacements induced a loss ϳ3 kg greater than that produced by a conventional diet (32) . Obese individuals typically underestimate their calorie intake by 40% to 50% when consuming a diet of conventional foods (33) because of difficulty in estimating portion sizes, macronutrient composition, and calorie content and in remembering all foods consumed. Meal replacements seem to decrease these difficulties and simplify food choices (24) . Portion-controlled servings of conventional foods similarly facilitate weight loss, as shown by Jeffery and Wing (34) and other investigators (35, 36) . Ultimately, simply providing patients detailed menu plans, with accompanying shopping lists, provides sufficient structure to significantly increase weight loss (37) .
Look AHEAD investigators initially were concerned that the high sugar content of some meal replacement products might adversely affect glycemic control. This concern, however, was alleviated by findings in patients with type 2 diabetes that a meal replacement plan (that included SlimFast) was associated with significantly greater weight losses and reductions in fasting blood sugar than was a conventional reducing diet with the same calorie goal (38) . Additional studies found that when participants achieved significant negative energy balance, as expected in Look AHEAD, short-term glycemic control improved, independent of weight loss (39, 40) .
Physical Activity Intervention
Look AHEAD participants complete an exercise tolerance test at baseline to increase the likelihood that they can safely engage in moderately intense physical activity. In the first month, participants are instructed to walk (i.e., or otherwise exercise) for at least 50 min/wk. Activity bouts Ն10 minutes may be counted toward the weekly goal, given findings that four 10-minute bouts, spread across the day, result in comparable improvements in fitness as one continuous 40-minute bout (41) . (Shorter bouts do not count toward the goal.) Activity is increased to Ն125 min/wk by Week 16 and Ն175 min/wk by Week 26. Group sessions review numerous activity-related topics, including methods of exercising safely, and the benefits of strength training (17) , which may comprise up to 25% of the weekly goal.
Lifestyle Activity. Participants also are encouraged to increase their lifestyle activity by methods such as using stairs rather than elevators, walking rather than riding, and reducing use of labor-saving devices (e.g., e-mailing colleagues at work). Lifestyle activity is as effective as pro-grammed (aerobic) activity in inducing and maintaining weight loss (42, 43) and in improving cardiovascular risk factors (44) . Participants increase their lifestyle activity, in part, by using a pedometer, provided at Week 7. They are instructed to increase their daily steps by 250 a week, until they reach a goal Ն10,000 steps/d (45) . Strolling in the mall (i.e., lifestyle activity) would count toward the step goal but not the 175 min/wk target (because strolling is not moderately intense activity).
Supervised Activity. Centers may offer supervised activity classes, provided they are consistent with the institution's risk management policies. The lifestyle intervention, however, relies principally on at-home exercise because it is easier to implement and is associated with greater minutes of weekly exercise and better maintenance of weight loss than is on-site physical activity (46, 47) .
Behavior Modification Curriculum
The 6-month, 16-session DPP protocol was modified for Look AHEAD to include group treatment and the changes in diet and activity described previously. Each group session typically introduces one or two new topics in behavioral weight control, including recording food intake and physical activity, eating at regular times, limiting times and places of eating, and coping with negative thoughts related to overeating (24) . All major topics are accompanied by a homework assignment. Of these, recording daily food intake and physical activity are likely the most important. Participants total their calories for each day (and for the week) and report at group sessions their success in meeting their targets. Numerous studies have shown that the more frequently participants record their food intake, the more weight they lose (and keep off) (48 -50) . Weight also is measured at each visit to provide additional feedback on adherence and to increase motivation. More frequent weighing is associated with better weight loss (51).
Special Treatment Components: A Toolbox
Participants who have difficulty adhering to the diet and exercise recommendations, or who lose Ͻ1% of weight per month, are eligible for special interventions from the program's toolbox. Interventions are suggested by a series of algorithms after a detailed assessment of the problem behavior. In the first 6 months, most interventions use elements of motivational interviewing (52) and problem solving skills (53) , as well as additional individual contacts with the lifestyle counselor. Written contracts may be used to identify goals and how, when, and where participants will modify their behaviors to achieve them. The success of the intervention is evaluated using predetermined criteria. The efficacy of a toolbox per se has not been evaluated by RCTs, although a similar approach was used in the DPP (18) . Figure 1 presents an algorithm for addressing suboptimal adherence to physical activity recommendations.
Phase I: Months 7 to 12
Treatment Frequency and Format
During months 7 to 12, participants attend two group meetings a month and one individual session. The decreased schedule of visits represents an effort to support patients' efforts to maintain their weight loss (and physical activity) but not burden them with the demands of weekly attendance. Weight loss participants frequently report that they do not enjoy this stage of therapy as much as the first 6 months, principally because they lose little or no weight, despite working just as hard (13, 54) . In addition, the excitement of the treatment sessions and of new acquaintances declines over time. Several RCTs found that twice-monthly group meetings facilitated the maintenance of lost weight while retaining participants in treatment (53, 55, 56) . Thus, Look AHEAD selected this schedule of group meetings while also continuing individual sessions with the lifestyle counselor. On the off week each month, when they do not have a meeting, participants are instructed to weigh themselves at home and to review their eating and activity records. With this increased autonomy, they are encouraged to develop habits associated with successful weight maintenance (57).
Diet and Physical Activity Intervention
After the first 6 months, calorie targets are personalized based on participants' weight loss goals. Those who wish to lose more weight or reverse small weight gains are encouraged to induce an energy deficit of ϳ500 kcal/d. Such dieting may be discontinued with participants who have achieved their weight loss goals. Group sessions during this time emphasize eating more fruits and vegetables and other foods consistent with a low-energy density diet (58) . This approach, which is taught following the book Volumetrics (59) , is based on findings that satiation is influenced by the weight or amount of food eaten, rather than the energy content of the meal (60, 61) . Eating a low-energy density diet, compared with one high in fat, may allow people to consume a greater quantity of food and avoid feeling deprived (59) . Participants are encouraged to continue monitoring their calorie and fat intake.
During months 7 to 12, participants are encouraged to continue to replace one meal and one snack a day with shakes and bars. (Individuals who elect not to use meal replacements are instructed to use other portion-controlled meal options.) The continued prescription of meal replacements is based on findings from a previous study that persons who adhered to this regimen for 4 years maintained a loss of ϳ8% of initial weight at the end of this time (31, 62) . These results, and those from a second study (63) , were obtained in single-site, open-label trials and require confirmation in RCTs. However, in an 18-month RCT, Jeffery and Wing (34) found that long-term provision of portion-controlled servings of conventional foods signifi-cantly improved the maintenance of lost weight, compared with consumption of a self-selected diet with the same calorie target. Thus, Look AHEAD decided to prescribe portion-controlled servings, including meal replacements, for the duration of the 4-year intensive intervention.
The physical activity goal for months 7 to 12 remains 175 min/wk of moderately intense activity. Participants who achieve this target are encouraged to exercise Ն200 min/wk (64) . All are instructed to strive for 10,000 or more steps/d, as measured by pedometers.
Behavior Modification Curriculum
The curriculum for months 7 to 12 distinguishes between behaviors required to lose weight and those associated with maintaining a weight loss (24, 65) . Learning to reverse small weight gains, as they occur, is a critical skill for maintaining a weight loss (13) . Sustaining motivation for behavior change is another key focus of this stage, given the decreased rewards (principally weight loss) of treatment (65) . To this end, a motivational campaign that focuses on increasing physical activity is introduced early after the transition to bimonthly group sessions. Other new concepts presented in months 7 to 12 include coping with dietary lapses, improving body image and self esteem, and expanding exercise options.
Special Treatment Components
Advanced Toolbox Options. The toolbox provides more intensive weight loss strategies after the first 6 months for participants who have failed to lose 5% of initial weight or The Look AHEAD Study, The Look AHEAD Research Group have regained 2% or more from their lowest weight (e.g., a loss of 8% declines to 5.5%). Examples of advanced tool box options for such persons include providing prepared, prepackaged meals for 1 or 2 weeks or paying the cost of cooking classes to help them learn more about food selection and preparation. Individuals who do not meet the study's activity goals might be provided an aerobics video, gym membership, or exercise equipment. Toolbox funds also may be used to reward successful participants who reach and maintain their goals. Advanced toolbox options are only selected after less intensive interventions, suggested by the study's algorithms, have been tried without success. Participants must demonstrate clear evidence of success to continue to receive an advanced option.
Medication. The toolbox also contains weight loss medications (26) , which are available for persons who fail during the first 6 months to lose 10% of initial weight. Those who lose Ͻ5% are encouraged by their lifestyle counselor to try pharmacotherapy, whereas those who lose 5.0% to 9.9% are informed of medication and may receive it on request. Medication is not offered to individuals who lose Ն10% of initial weight and maintain the loss. This is because previous studies found that the addition of medication did not significantly increase weight loss after an initial loss of ϳ10% (66, 67) . However, given the challenge of maintaining lost weight (68) , individuals who regain Ն2% from their lowest weight also are offered pharmacotherapy. Participants are not required to use medication if they do not wish. Those who elect to use medication are evaluated by a study physician (or nurse practitioner) to ensure they are free of contraindications to treatment. Participants' safety and progress are monitored at regular intervals.
At the time of this writing, orlistat is the only weight loss medication prescribed in the study. New agents, however, may be included as they are approved by the Food and Drug Administration (FDA) and by Look AHEAD's pharmacotherapy subcommittee, which conducted an exhaustive review of the safety and efficacy of all FDA-approved medications. Only two agents, orlistat and sibutramine, are currently approved by the FDA for long-term use (26) , thus making them appropriate for Look AHEAD's long duration. Sibutramine is associated, on average, with small increases in diastolic blood pressure (1 to 2 mm Hg) and pulse (4 to 5 beats per minute), which were of concern to Look AHEAD investigators, given the study's goal of decreasing cardiovascular events (26,69 -71) .
Orlistat is a gastrointestinal lipase inhibitor that induces weight loss by reducing the absorption of dietary fat by ϳ30% (27) . Its safety and efficacy have been described elsewhere (72, 73) . Several RCTs of patients with type 2 diabetes found, at 1 year, that orlistat plus lifestyle modification induced a loss of ϳ4% to 6% of initial weight, compared with 2% to 4% for placebo plus lifestyle change (74 -76) . Additional studies showed that the medication improved the maintenance of lost weight, although participants regained weight over time (72, 73) . Hill et al. (66) , for example, found that after losing 8% of initial weight by diet alone, persons who received orlistat regained only 33% of lost weight in the year after treatment, compared with 59% for placebo-treated participants. Based on these findings, Look AHEAD investigators concluded that orlistat could be used as an adjunct to the study's behavioral weight-maintenance program but clearly was not a substitute for participants' continued efforts to increase their physical activity and control their calorie intake. Orlistat may be prescribed for up to 4 years, given safety data of this duration (77).
Phase II: Years 2 to 4 Treatment Frequency and Format
During the second phase of the intervention, which covers Years 2 to 4, participants are no longer required to attend group meetings. Instead, they have two individual contacts per month with their lifestyle counselor to obtain support and monitor their adherence to the weight, diet, and activity goals. One meeting must be face-to-face, whereas the other can be in person or by phone, mail, or e-mail. RCTs have shown that at least twice-monthly contact, using these modalities, significantly improves the maintenance of lost weight (78 -80) . This individual format was selected to reduce participant burden but also to provide more flexible scheduling and more opportunities to tailor treatment. Tailoring becomes increasingly important after the 1st year because participants differ so widely in their progress. Some regain weight, whereas others continue to lose (24, 68) . More than two individual contacts per month may be offered to individuals who need additional help. Centers also may continue to offer group sessions, using whatever format they wish, but this is not required.
Diet and Physical Activity Intervention
A weight maintenance schedule of one meal and one snack replacement continues to be recommended from Years 2 to 4, based on data previously reviewed (34, 62) . Participants who regain large amounts of weight are encouraged to resume the weight loss induction protocol (i.e., two meal and one snack replacement a day) to reverse weight gain.
High levels of physical activity continue to be emphasized during this phase (64) . The minimum goals remain 175 min/wk of moderately intense activity and 10,000 steps/d. Participants are encouraged to exceed these goals whenever possible, given the strong relationship between physical activity and long-term weight management observed in previous studies (20, 57, 64) .
Behavior Modification Curriculum
Monthly in-person sessions focus on individualized assessment of progress, review of self-monitoring records,
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Special Treatment Components
Refresher Groups. During Years 2 to 4, centers offer periodic refresher groups to help participants reverse weight regain and to achieve (and maintain) the 10% weight loss goal. Attendees meet weekly for 6 to 8 weeks in groups of 10 to 20 participants. Refresher groups are organized around a theme that offers novelty while reinforcing the basic diet and activity modifications prescribed earlier. Examples include a "Back-to-the-Basics Review," use of a "Perfect Plate" that teaches portion control, and "Mission Possible," in which participants select a new diet or activity mission each week. Participants have the option of using meal replacements. Refresher groups are not mandatory, but participants with significant weight regain are strongly encouraged to attend.
National Campaigns. Motivational campaigns also are implemented in Years 2 to 4 to rejuvenate participants' commitment to lifestyle change. All participants who have completed the 1st year are invited to enroll. Campaigns last 8 to 10 weeks and typically have a kick-off meeting (to describe the campaign), a midpoint assessment, and a finale at which the results are announced. Campaigns provide participants specific targets for the 8 weeks, such as losing 5 pounds or walking a total of 400,000 steps. The same campaign is conducted at all centers at the same time to enhance study-wide cohesion. The 16 centers, for example, are asked to join forces in a "Let's-Lose-a-Ton-Together" campaign. Centers also may challenge each other in headto-head competitions. Individual participants who reach the campaign goal are awarded prizes (e.g., wind breakers or stadium blankets). Centers are required to offer a combined total of two or three refresher groups and national campaigns a year (based on a study-wide decision). The efficacy of these interventions has not been assessed by RCTs, but both approaches have been used previously (18, 29) .
Reunion Groups. Centers are encouraged, but not required, to offer two reunion groups a year at which participants can renew acquaintances with members of their 1st year treatment group. These are primarily social gatherings designed, in part, to facilitate participants' retention in the study.
Toolbox. Advanced toolbox strategies remain a key method of tailoring treatment to participants' diverse needs in Years 2 to 4. Individualized assessment at monthly inperson sessions allows identification of barriers to behavior change and weight maintenance. Results of assessment guide the selection of interventions, as do the many algorithms for different clinical problems provided by the toolbox.
Phase III: Year 5 and Beyond
After Year 4, participants are encouraged to continue monthly, individual on-site visits with their lifestyle counselor. They may, however, negotiate a reduced schedule of visits (i.e., minimum of two a year) if monthly meetings are not considered feasible (e.g., travel difficulties or poor health) or beneficial. Visits review successes and challenges in maintaining the study's weight and physical activity goals. Lifestyle counselors use cognitive restructuring (24) and motivational interviewing (52) techniques to help participants cope with dietary and activity lapses and weight regain. In addition, participants are encouraged to join the two yearly refresher groups (or national campaigns) that the centers offer. As noted previously, these interventions are designed to help participants reverse weight regain and to renew their commitment to at least 175 min/wk of physical activity. (Participants, in some cases, may pursue refresher groups and national campaigns on an individual basis with their lifestyle counselor.) Monthly open group meetings also may be provided at which participants weigh in and obtain new food and activity records.
Treatment Implementation
Numerous steps are taken to ensure that the lifestyle intervention is uniformly implemented across centers while also attempting to address participant's individual differences and treatment needs. In addition, care was taken to select (and retain) highly motivated participants who could be expected to meet the study's weight and activity goals.
Multidisciplinary Treatment Team
Centers are encouraged to deliver the intervention using a multidisciplinary team that includes a registered dietitian, behavioral psychologist (or other mental health professional), and an exercise specialist. These interventionists are supported by a program coordinator, a physician, and a diabetes educator (often a nurse).
Prevention of hypoglycemic episodes is of particular concern during the first 6 months when participants are prescribed the hypocaloric meal replacement plan. Before introducing this diet, medical staff have participants at risk of hypoglycemia (i.e., those taking insulin, sulfonylureas, etc.) monitor their blood sugar daily for at least a week. Based on the readings obtained, diabetes medications are adjusted following an algorithm (see Figure 2) . After beginning the meal replacement, these participants regularly review their blood sugars with medical staff, who may adjust medications further. (Only lifestyle participants at risk of hypoglycemic episodes are instructed to monitor their blood sugar. Primary care physicians are expected to instruct other study participants, including those in the diabetes support and education group, in monitoring their glucose.)
Standardizing Treatment Delivery and Tracking Outcomes
The Look AHEAD study follows procedures used in other large-scale RCTs to ensure that the intervention is consistently implemented across centers. Thus, group treatment during the 1st year is delivered following detailed session-by-session protocols that describe the topics to be covered and the manner in which they are to be addressed. Refresher groups and national campaigns are delivered in a similar manner.
Training, Certification, and Staffing. Each year, lifestyle interventionists from all centers attend a 2-day national Figure 2 : The figure presents an algorithm for adjusting the use of medications associated with hypoglycemia. At baseline, medical staff identify all participants in the lifestyle intervention who are prescribed hypoglycemic agents (e.g., insulin, sulfonylurea, repaglinide, and nateglinide) and have them monitor their BG twice a day for 1 week. Participants are provided with a meter, test strips, and glucose, if needed. BG readings are reviewed with participants at the end of the week, and medications are adjusted, before initiating caloric restriction, using the guidelines shown.
The Look AHEAD Study, The Look AHEAD Research Group training to review implementation of the treatment protocol for the coming year. Interventionists' fidelity in delivering the protocol is certified yearly, based on performance criteria. Each center identifies a senior interventionist who oversees the training of newly hired personnel and is responsible for the continuing annual certification of the site's interventionists. Protocol implementation and participant care are facilitated by each center's holding regular meetings of all treatment staff.
Lifestyle Resource Core. Interventionists are further supported by a Lifestyle Resource Core (LRC) that is led by members of the Lifestyle Intervention subcommittee (which developed the treatment protocol). The LRC organized the 16 centers into four geographic regions, each of which has an LRC team leader. Leaders conduct monthly conference calls to discuss their four centers' performance, to introduce new treatment materials, and to address questions concerning participant care or protocol implementation.
Tracking System. Feedback on each center's success in meeting the study's weight and activity goals is provided by a centralized Tracking System, managed by the study's coordinating center. Every time participants attend a group or individual visit, their weight and weekly minutes of physical activity (with other data) are recorded in the system. The Tracking System can produce progress reports for individual participants. Additional reports provide monthly summaries of each center's mean weight loss, minutes of activity, and other outcomes. The LRC team has periodic conference calls with each center to review its results of treatment. Centers that are not meeting the study's goals receive further support to identify administrative, personnel, or clinical problems.
Selecting Participants and Tailoring Treatment
Applicants to Look AHEAD were screened extensively to ensure that they met eligibility criteria (i.e., demographic, health status, etc.). All applicants also were assessed by the lifestyle intervention team to judge their likelihood of losing weight and increasing physical activity. To this end, all applicants completed a 2-week behavioral run-in period, in which they were asked to record daily both their physical activity and all foods and beverages consumed. Those who did not complete at least 12 of 14 days of record keeping were deemed ineligible because of their low likelihood of completing the extensive self-monitoring required during treatment. In some cases, applicants were allowed to repeat the run-in.
The lifestyle intervention is designed to address the needs of the culturally diverse population that is affected by obesity and type 2 diabetes. As noted previously, 16% of the study's participants are African American, 13% Hispanic American, and 5% Native American/Alaskan native. There is significant cultural diversity even within these groups. For example, cultural, spiritual and socioeconomic factors that influence lifestyle behavior vary among the Navajo, the Pima, and other Native American tribes participating in the study (81) (82) (83) . In an effort to tailor treatment to individuals, interventionists are often chosen from the same ethnic group as that of the participants with whom they will work. This increases the likelihood that they will be better able to discuss cultural beliefs related to diabetes, health, and weight loss, as well as to provide suggestions for adapting ethnic dishes and cooking methods (81) (82) (83) (84) . The intervention materials are translated into appropriate languages (i.e., Spanish, Navajo) and include the calorie and fat content of various ethnic foods. The toolbox also allows lifestyle counselors to tailor the intervention to the cultural needs of their participants. Thus, although the intervention provides a highly structured, empirically supported diet and activity protocol, Look AHEAD recognizes that the protocol cannot meet the preferences and needs of all individuals. Interventionists are expected to adapt the protocol, as needed, to help all individuals meet the study's diet and activity goals. Look AHEAD also recognizes that some subsets of participants, including Africans Americans, may have a different weight loss trajectory than that observed in European Americans. The former individuals may lose less weight in the initial stages of treatment but achieve equivalent weight losses over the long term (85) (86) (87) .
Looking AHEAD
When completed in 2012, the Look AHEAD study will provide the definitive assessment of the health consequences of intentional weight loss, combined with increased physical activity. In the interim, we hope this description of the study's evidence-based lifestyle intervention will assist researchers in planning future trials and practitioners in caring for their obese patients with type 2 diabetes.
